
The Program:
This seminar explores spatial reference applications using Global
Positioning Systems (GPS) for land surveyors, engineers, GIS
professionals and others involved with horizontal and vertical
referencing.  It is built on the use of NAVSTAR’s Global Positioning
Systems (GPS). Topics include: The Federal Government’s plans for
GPS, equating a GPS measurement to the ground, Caterpillar’s
machine control and guidance system, vertical spatial reference systems
as they exist today, GPS heights, geoid models, state plane coordinates,
LIDAR based GPS, the future of the National Geodetic Surveys and
the next National horizontal adjustment, California Spatial Reference
Center, real time GPS kinematic surveying and networks, epochs,
velocities, horizontal time-dependent positioning and the possibility of
vertical time-dependent positioning, hi-accuracy reference networks
(HARNS), continuously operating reference stations (CORS), plans
of the Plate Boundary Observatory to establish hundreds of
Continuously Operating GPS Reference Stations in California, and
especially important everyday access and use of GPS data.

Elective for Certificate in Geographic Information Systems (Data Collection and
Data Generation Track)
Elective for Certificate in GPS Technology

Keynote Speaker:
JACK DANGERMOND is the founder and president of ESRI, the
worlds fourth largest privately held software company. Founded in
1969 and headquartered in Redlands, California, ESRI is widely
recognized as the technical and market leader in geographic
information system (GIS) software, pioneering innovative solutions
for working with spatial data on the desktop, across the enterprise,
in the field, and on the Web. Mr. Dangermond is recognized not
only as a pioneer in spatial analysis methods, but also as one of the
most influential people in GIS. Over the last 30 years, Mr.
Dangermond has delivered keynote addresses at numerous
international conferences, published hundreds of papers on GIS,
and given thousands of presentations on GIS around the world. 

Moderators:
GREGORY A. HELMER is a Professional Land Surveyor in
California, Colorado, Nevada, and Arizona with over 20 years of
experience in geodetic surveying and mapping. As Vice President
of RBF Consulting in Irvine, he has been involved with GPS
surveying and high-precision geodesy for the past 16 years and is
nationally recognized for his expertise in this field.

DAVE STONE, PLS, is the Chief of Surveying and Mapping,
Riverside County Flood Control and Water Conservation District
and is the past-secretary of the California Spatial Reference
Center (CSRC). 

Guest Speakers:
DR. YEHUDA BOCK is a Research Geodesist for the University of
California, San Diego, Institute of Geophysics and Planetary
Physics, Scripps Institute of Oceanography (SIO), La Jolla. He is
the Director of the Scripps Orbit and Permanent Array Center
(SOPAC), member of the Southern California Integrated Global
Positioning Systems Network (SCIGN) Executive Committee,
and Director of the California Spatial Reference Center.

MICHAEL R. MCGEE is the Director of Surveying and Senior
Advisor on GPS for Airborne I, Santa Barbara. McGee has been
licensed as a Professional Land Surveyor since 1971, served as
State President of the California Land Surveyors Association in
1985 and presently sits on the CSRC Board of Directors. He
offers consulting services to surveyors and engineers on boundary,
geodetic and GPS technology and provides expert witness
services for attorneys.

DR. THOMAS MEYER is with the Department of Natural Resources
Management and Engineering, University of Connecticut, Storrs,
Connecticut. Meyer has written numerous articles on GPS, GIS,
digital terrain models, and database systems. 

THOMAS NAGLE is the Program Manager for Civil Applications
NAVSTAR, Global Positioning Systems Joint Program Office in
Los Angeles. The office is with the U.S. Department of
Transportation/Federal Aviation Administration (FAA). He is
responsible for overseeing all non-Department of Defense users 
of GPS.

DR. WILLIAM H. PRESCOTT, Ph.D is the President of
UNAVCO, Inc. Other positions he has held are include
Research Geophysicist, U.S. Geological Survey; President,
Geodesy Section, American Geophysical Union ; Chairman,
Southern California Integrated GPS Network, SCIGN ; and
Chief, Branches of Tectonophysics and of Earthquake Geology
and Geophysics, USGS. Dr. Prescott has written or collaborated
on over 200 publications on various topics including geodetic
measurement of horizontal deformation in the northern San
Francisco Bay region, and the operations plan for the Southern
California Integrated GPS Network.

STEVEN RIEKER is a North American Program Manager for
Caterpillar’s Machine Control and Guidance business. Mr. Rieker
has a BS Mechanical Engineering and has been with Caterpillar for
15 years in development and marketing of construction equipment.
In the past two years, he has focused on the market development of
machine control and guidance technology for the construction
markets.

MICHAEL RUBNER is with the Survey Division in the Department
of Public Works in Los Angeles. He became a Professional Licensed
Surveyor in 1992. Over the years he has had the opportunity to
experience several different survey systems utilizing different
equipment, procedures, and programs. Currently he supervises the
tract analysis desk, Right of Way, and the CAD sections for the
City of Los Angeles.

(Guest speakers continued on next page)
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(Guest speakers continued)
DR. RICHARD A. SNAY is the program manager for the
National Continuously Operating Reference Stations (CORS)
system, National Geodetic Survey, Washington, D.C. He has
served as a geodesist with the NGS since 1974. Dr. Snay
designed and developed the Horizontal Time-Dependent
Positioning (HTDP) software, which incorporates crustal
motion models for precise positioning applications. He served
as visiting scientist with the Southern California Earthquake
Center in 1992.

TOM TAYLOR, PLS, is Chief of Survey Standards, External
Liaison, and Recruitment for the Office of Geometronics,
Caltrans in Sacramento. Taylor has a degree in theoretical
mathematics from UC Berkeley. He has worked for the
Department of Transportation seven years in all aspects of
Surveying including six years of experience in GPS surveying.
Taylor is the main author of the Department’s RTK specifications
and is currently the chief editor of the Caltrans Surveys Manual.

CECILIA WHITAKER has been a Professional Land Surveyor in
California since 1992. Since joining Metropolitan Water
District (MWD) of Southern California, Glendora office, in
1992, she has been coordinating the Deformation Survey’s
portion of MWD’s dam surveillance program. She plans the
survey data collection and analysis for 31 existing facilities 
(20 under state of California jurisdiction). She is one of two
Consulting Professional Land Surveyors to the California
Spatial Reference Center.

DAVID ZILKOSKI is the Deputy Director of National Geodetic
Survey, Washington, D.C., the past President of the American
Association for Geodetic Surveying, and currently on the
ACSM Board of Directors. He is also an instructor for the
NGS Vertical Control Workshop, the North American
Vertical Datum of 1988 (NAVD 88) Seminar, and 
Leveling-Derived Heights & GPS-Derived Heights Seminar.

FOR FURTHER INFORMATION:
Phone: Call 951.827.5804. 
E-mail: sciences@ucx.ucr.edu 
Web site: www.UCRExtension.net/geo

The courses in this brochure are offered
subject to the terms and conditions
contained in the UC Riverside Extension
quarterly catalog and at
www.UCRExtension.net/geninfo.html.

TO ENROLL: If you use VISA or MasterCard, you
may complete enrollment by telephone or fax. 
Phone: Call 951.827.4105 or toll-free
800.442.4990. 
E-mail: register@ucx.ucr.edu
Fax: Fax completed enrollment form to
951.827.7273. 
Purchase Order: Mail or fax purchase order
and completed enrollment form.
Directions to UC Riverside Extension:
www.UCRExtension.nct/directions.html 

PARKING AT THE UC RIVERSIDE EXTENSION CENTER,
1200 UNIVERSITY AVE.: Parking permits will be
distributed at the University Ave. entrance
one half hour before class begins (first day
only). Parking is available in the east and
west lots and in the parking structure
south of the Center. Parking regulations
are enforced from 8 am-10 pm daily in the
UC Riverside Extension Center parking lots
and parking structure. 

ENROLLMENT FORM Priority Code 0000 F04
I wish to enroll in: 
Spatial Reference Systems Seminar

�� $325   EDP 42N06 (includes parking, continental breakfast, lunch for both days, and reception) 

Enclose: Check made payable to REGENTS-UC in the amount of $________ to cover _________ enrollment(s). 

Mail to: UC Riverside Extension: 1200 University Avenue, Riverside, CA 92507-4596

Full Name (please print) Social Security No.

Home Address (street, apt. no.)

City State ZIP Code

Firm/Institution/School Occupation

Daytime Phone E-mail Address

Are you a U.S. Citizen:  �� Yes   �� No   If no:  �� Permanent Resident  

�� Type of VISA  

TO USE YOUR CREDIT CARD:

VISA/MasterCard No. Expiration Date

Authorizing Signature

PLEASE USE A SEPARATE SHEET FOR ADDITIONAL ENROLLMENTS. THANK YOU.

(International student fees may apply.)

7:30-8am Registration/Continental Breakfast

8am Welcome and Introductions
Greg Helmer, Moderator, California Spatial
Reference Center

8:15am GPS Performance and GPS Modernization
Thomas J. Nagle will describe the NAVSTAR GPS
program: current status, the government’s goals, the
program’s history, and what the future looks like. 

9:15am The Flat Earth Assumption Grid, Ground, and
Globe: Distances in the GPS Era
Dr. Thomas H. Meyer reviews various types of
distances as they are measured and derived in all the
different coordinate systems used by surveyors.
Unlike measurements made with transits and levels
that are oriented according to gravity and are
traditionally considered to be horizontal and vertical,
respectively. GPS measurements are inherently three-
dimensional and not oriented to the geoid in an
obvious way. GPS and optical-mechanical
measurements must be reduced to become geodetic
quantities. Dr. Meyer discusses the issues, fundamental
principals, geodetic computations, and presents a real
world measurement procedure showing how to
reconcile measured distances (Total Station) and GPS
measurements.

10:15am Break

10:30am North American Vertical Datum of 1988 With GPS
Dave Zilkoski discusses establishing the North
American Datum of 1988 (NAVD88) using the Global
Positioning System (GPS). His discussion includes
National Geodetic Survey’s (NGS) guidelines for 2 and
5cm GPS derived ellipsoid heights; procedures for
analyzing GPS results; basic procedures to follow to
establish NAVD88 GPS derived Orthometric heights
that meet 2 and 5-cm standards.  He also provides a
status report on the progress on the National Height
Modernization Program.

11:30am Lunch (Provided)

12:30pm California’s Spatial Reference Center 
Dr. Bock describes the Scripps Orbit and Permanent
Array Center where GPS Continuously Operating
Reference Stations (CORS) data from all the sites in
California and around the world are archived.  This
data are made available to anybody over the internet
free.  Also covered will be his role as Director of the
California Spatial Reference Center (CSRC) and its
affiliation with National Geodetic Survey;
adjustments he has made and intends to make to the
North American Datum of 1983 for surveyors,
engineers, and GIS specialists in the State of
California.

1:30pm GPS Real Time Positioning and Automation of
Machine Controls by Caterpillar
Steve Rieker examines the value of GPS technology
in the earthmoving and construction market. The
integration of GPS technology in heavy construction
equipment provides contractors with the ability to
utilize GPS in machine control and guidance. The

benefits of GPS real time positioning and the
automation of machine controls allows earthmoving
machines to work to three dimensional engineering
site plans. The implementation of these technologies
will have significant impacts on the entire
construction process from concept to completion.

2:30pm Break

2:45pm GPS Surveying and Its Use on Transportation
Facilities
Tom Taylor discusses RTK and Kinematic surveying
and the use of these techniques for transportation
projects. The projects include building bridges,
retrofitting underwater transportation tubes, grading
and paving roadways. Mr. Taylor also reviews RTK
calibrations and network RTK.

3:45pm City and Port of Los Angeles Real Time GPS
Network
Michael Rubner brings us up-to-date on the
development of the real-time Global Positioning
System in the City of Los Angeles.  He describes its
operation, type of accuracies he expects and the area
he plans to cover, procedures for using the network,
cost effectiveness, and collaboration with Southern
California Integrated GPS Network (SCIGN).

4:45pm Credit Exam (Optional)

5:15pm Reception 
Speakers will be available for further discussion and
comment.

5:45pm Evening Program 
The Role of GIS in Spatial Referencing
Keynote Presenter: Jack Dangermond

Spatial Reference Systems Seminar
Earth Science 454.2 (1.5 units)

A G E N D A

7:30-8am Continental Breakfast

8:00 Welcome
Dave Stone, Moderator, Riverside County Flood
Control District/League of California Surveying
Organizations/California Spatial Reference Center 

8:15 Earth Scope’s Plate Boundary Observatory
Dr. William Prescott will present a discussion of the
Plate Boundary Observatory (PBO) component of
the EarthScope initiative. The PBO plans to install
a total of 431 Continuously Operating GPS
Reference Stations and 150 deep borehole
strainmeters in California. Of these, 170 GPS and
64 strainmeters will be installed in Southern
California. He will go over their progress in
installing the Continuously Operating GPS
Reference Stations here in California. The PBO
geodetic infrastructure will go a long way towards
establishing horizontal and vertical Spatial
Reference System in California. The PBO will have
an open data policy on all the information collected
and produced by their CORS. The stations will be
built to scientific standards, with real-time
capability. UNAVCO, Inc. the agency responsible

for PBO construction are looking for municipal,
county, state, federal, and private partners who are
interested in hosting GPS and strainmeter
instruments.

9:15 LIDAR and GPS
Michael McGee describes Light Detection and
Ranging (LIDAR). He will explain how LIDAR is
used in an aircraft for topographic mapping when
controlled by airborne GPS. He discusses the range
of accuracies achievable with LIDAR, its uses and
limitations.

10:15 Break

10:30 Basic Steps for Using California Continuously
Operating Reference Stations
Cecilia Whitaker will speak about utilizing
Continuously GPS (CGPS) Stations data in various
types of land surveying projects, including control
surveys, record of surveys, monitoring surveys and
height modernization.  She will also discuss the basic
steps to incorporate CGPS data into field surveys,
including preparation and planning, accessing and
down loading the CGPS RINEX data with new field
survey data.

11:30 Lunch (Provided)

12:30 pm Continuation of “Reference Stations” Basic Steps
for Using California Continuously Operating

1:30 Horizontal Time-Dependent Positioning (HTDP)
Dr. Snay presents his “Wizardry” for transforming
spatial coordinates across time and between reference
frames commonly known as the Horizontal Time-
Dependent Positioning (HTDP) software. Surveyors,
GIS professionals, engineers and cartographers in
California need to know how to transform NAD83,
its epochs, ITRS and WGS84 to suit their own
particular coordinate needs. He discusses its
availability, uses, when and how it is maintained. Dr.
Snay also examines the challenges of developing a
program for Vertical Time-Dependent Positioning
(VTDP). He also reports the status of updating
NAD83 in 2007 to reconcile state-to-state
discrepancies among current HARN coordinates.

3:30 Adjourn/Credit Exam (Optional)

(Agenda subject to change.)

DAY ONE October 20, 2004

DAY TWO October 21, 2004


